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DERBY LOCAL PROTECTION PROJECT
HOUSATONIC AND NAUGATUCK RIVERS
CONKECTICUT

DESIGN MEMORANDUM NO, 1

HYDROLOGY AND INTERIOR DRAINAGE

1. INTRODUCTION

a. Purpose. The purpose of this memorandum is to describe perti-
nent hydrologic criteria and the interior drainege plan for the Derby
Local Protection Project in Derby, Conmecticut on the Housatonic and
Neaugatuck Rivers. Part I, Hydrology, includes sections on climatology,
streamflow, flood history, standard project floods and project design
floods. Part II, Interior Dralnage, describes the interior dralnsge
basin, demage potentiasl, design criteria and the proposed drainage
systems, .

b. Background. The Derby Local Protection Project, although engl-
neeringly integral with the Ansonia-Derby Local Protectlon Project, was
authorized in October 1965, Public Law 89-208. The Ansonle-Derby
Project was authorized im October 1962 and design 1s now complete.

¢. Coordination with local suthorities. The general design has
been developed with the knowledge and concurrence of the officlals of
the city of Derby who will be furnished copies of all design memoranda
for use and comment. )

PART I - HYDROLOGY

2., DESCRIPTION OF PROJECT AND WATERSHED

a. Project description. Flood protectlion will be provided along
two sides of the city of Derby, on the north bank of the Housatonic
River and the west bank of the Naugatuck River as shown on plate 1-2.
Protection along the Housatonic River will start in the vicinity of
Bridge Street bridge with a 370-foot long floodwall Joining an eaxth -
dike and continuing sbout 1,650 feet downstream, turning inland for the
last 200 feet to tie into the Route 8 highway embankment near the bridge.
About midway of the dike, a floodgate opeaning will be constructed across
the NYNH&H railroad tracks. The embankment of Conneeticut Route 8 will
serve as the dlke linking the downstream end of the dike on the Housa~
tonle River and the downstream end of the Naugatuck River protective
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vorks. A protective blanket of gravel and rock will be placed on the
riverward slope and closure will be completed by comstrueting flood-
getes at the underpass where the NYNHSH rallroad passes under the high-
way. Protection along the Naugatuck River will consist of an earth dike
starting at Route 34, extending upstresm sbout 3,300 feet, and tying
into the downstream end of the Ansonia-Derby Local Protection Project.

A pumping station will be constructed near the Derby sewage treatment
plant where the Housatonle dike ties into the Route § embenkment.

b. Hougatonic River watershed. The Housatonic River watershed,
shown on plate 1=1, covers an area above 1ts mouth in Long Island Sound,
of 1,949 square miles in western portions of Connecticut and Massa-
chusetts and eastern New York. The area, roughly elliptical in shape
and oriented in a north-south direction, has a maximum length and width
of 98 and 35 miles, respectively. The watershed is hilly with eleva-
tions varying from near mean see level to a maximum of 2620 feet msl
along the northern wetershed divide. The numerous lakes and ponds
scattered throughcui the bhasin have a modifying effect on mlnor floods,
but generally little influence on major events.

The Housatonic River flows in a southerly direction for 145.0 miles
from its origin in the Berkshire Hills near Washington Station through

. Maseachusetts and Connectleut to its mouth In Long Island Sound. The

main stem falls about 960 feet with an average slope of 7.3 feet per
mile. The river is a tidal estuary from Yong Island Sound to Derby and
Shelton, Conmecticut. Principal tributaries are the Naugatuck, Ten
Mile, Shepaug, Pomperaug and 3till Rivera. The Naugatuck River, the
largest of the tributaries, enters the Housetonic at Dexrby.

c. Raugatuck River watershed. The Naugatuck River watershed, lo-
cated entirely within the western part of Connecticut, is about 50 miles
long with a maximm widtk of 12 miles and a total drainage ares of 312
square miles. The river originates Just south of the Massachusetts line
in the town of Norfolk at an elevation of approximately 1500 feet msl
and flows in a southerly direction Joining the Houeatonic River in its
tidal reach in Derby, about 12 miles from Long Island Sound. The
Neugatuck River is & rapldly flowing stream with ite several relatively
short steep tributaries conducive to repid runoff and quick flood
development.

3. CLIMATOLOGY

a. General. The Hougatonic basin hag a variable climate which
frequently experiences pericds of heavy precipitation produced by local
thunderstorme and larger weather systems of tropical and extratropical
origin. The basin lies in the path of prevailing "westerlies" which
generelly travel across the country in an easterly or northeasterly
direction, producing frequent weather changes. The southern portion of
the basin, due to its proximity to the Atlantic Ocean and Long Island
Sound, escapes the severity of cold and depth of snowfall experienced
in higher elevations in the northern part of the basin.



b. Temperature. Average monthly temperatures in the Housatonic
River basin vary widely throughout the year. The mearn annual temper-
ature is approximately 47° Fahrenheit, ranging from about 50° F. near
the coast to about 44C F, in the headwaters. Extremes in temperature
range from occasional highs of 100° Fahrenheit to lows of minus 10° F,
in the southern part of the basin and minus 20° F. in northern areas,
Freezing temperatures cen be expected from the middle of November until
the end of March. Tables of mean, maximum and minimum temperatures at
various stations in the basin cen be found in the following reports:
Housatonic River Basin, Report on Review of Survey for Flood Control,
13 September 1963 and Ansonia-Derby Local Protection, Design Memorandum
Nc. 1, Hydrology and Interior Drainage, April 1965, approved June 1965,

¢. Precipitation. The mean annual precipitation over the Housa-
tonle River watershed is about 46 inches. The average annusl precipi-
tation varies over the basin probably due to orographic influences from
less than 42 inches in an area esst of Candlewood Lake to more than 55
inches at higher elevations along the eagtern boundary. The annual
precipitation is uniformly distrlbuted throughout the year, however,
monthly extremes range from a high of more than 23 inches in August 1955
to less than 0.20 inch on several cccasicns. Mean, meximum and minimum
monthly precipitation for several stations in the basin are tabulated
in the above referenced reports.

d. Snowfall. The average snnual snowfall over the watershed varles
from about 35 inches near the coast to over 80 inches in the headwater
region. Snow cover reaches a maximum depth in March with water content
often 4 to 6 inches. Moderately high springtime discharges occur fre-
quently as a result of melting snow, but runoff from this source has
been insufficient during the period of record to cause a major flood.
The volume of flood runoff resulting from snowmelt and concurrent rein-
fall would likely exceed the volume resulting from heavy rainfall alone.
However, the peak flow generelly is of lesser magnitude than one result-
ing from an intense swmmer-type storm.

e. Storms. The Housatonic River watershed bas experienced storms
of four general types, namely: (1) extratropicsl continental storms
which move across the basin under the influence of "prevalling westerlies,"
(2) extratropical maritime storms which originate and move northward along
the eastern United States coast, {3) storms of tropicel origin, some of
which attain hurricene magnitude, and (4) thunderstorms produced by local
convective activiiy or by more general frontal activity.

The most severe storme have been of tropical origin which occur dur-
ing late summer and early autuwm, The five notable recent storms 1n the
Housatonic River basin cceurred in March 1936 , September 1938, December

1948, and August snd October 1955. OfFf these, the storms of September

1938 and August and October 1955 were of tropical origin. The August
1955 storm, accompanying hurricane Diane, dumped about 13 inches in 48
hours in the upper part of the Naugstuck River watershed. The October



1955 storm produced 12 inches of rain during the T2-hour storm period
over parts of the Housatonic basin., A more detalled discussion of re-
cent storms in the basin is included in "Housatonlc River Basin, Review
of Survey for Flocd Control," 13 September 1963.

4. DISCHARGE RECORDS

The U. S. Geological Survey (USGS) has published records of river
stages and gtreamflows at 23 gaging statlions in the Housatonle River
bagin for varlicous perlods of time since 1900. Average annual runoff in
the basin is equivalent to 26 inches from the drainage area. This
represents sbout 57 percent of the average annual precipitation, with
one-third of the annual runoff normally occwrring during the months of
March and April.

Pertinent flow data at gaglhg stations on the Housatonlc and
Neugatuck Rivers are summarized in table 1l-l, Mean dally discharges of
the Housatonic River at the USGS gage at Stevenson, Comnecticut and the
Naugatuck River at Naugatuck for the periods of record are shown on
plates 1-1k, 1-15, 1-16 and 1-17.

5. HISTORY OF FLOODS

a, QGeneral. Flood history of the Housatonic and Naugatuck Rivers
demonstrate that floods may occur any season of the year., Inundation
may result from intense rainfall over the watershed or from rainfall in
conjunction with melting snow such ag occurred during the event of March
1936. The more critical floods have developed from rainfall alone when
intenslty of the rainfall and antecedent conditions rather than total
volume determined the magnitude of the flood peaks. This was evident
in the events of August and October 1955.

b. Floods of record. 'The Housatonle River basin has experienced
five mejor floods within the past 30 years which are briefly described
in the following paragraphs. Respective discharges of the Housatonic
and Naugatuck Rivers at Derby and concurrent tide conditicns are listed
in table 1-2.

(1) March 1936. The March 1936 floods which resulted from two
storms, 9-13 and 16-22 March, produced separate floods. Although rain-
fall in each storm averaged approximately 3 inches over the basin, peak
flows were much greater for the first event due to twe basic factors:
(a) most of the rainfall in the first storm fell within 24 hours, while
the second involved a U8-hour period, and (b) the first flood was aug-
nmented by snowmelt from higher elevations and minoxr ice Jjams.

(2) September 1938. The storm which produced the flood com-
menced with light rain, gradually incressed in intensity over a k-day
period and ended with a heavy dowmpour assoclated with the hurricane
that struck New England on 21 September. The rainfall pattern was es-
pecially conducive to high peak discharges due to filling of ponds,




Location
Housatonic River near
Great Barrington, Mass.

Housatonic River at
Falls Village, Conn.

Housatonic River at
Gaylordsville, Conn.

Housatonie River at
Stevenson, Conn,

Raugatuck River nesr
Thomaston, Conn.

Naugatuck River near
Naugatuck, Conn.

Neugetuck River at
Beacon Falls, Conn.

Drainage
Area

280

630

99k -

1545
101
246

o061

* No flow at times (result of regulation)

TABLE 1~1

STREAMFLCW RECORDS

Period of Record

1913-1966
- 1912-1966
1940-1966
1928-1966
1959-1966
1918-1924

1929-1955

1918-192k4
1928-1966

Mean

509

1043

1545

276

1hl

470

L6l

Discharge (CFS)

Maximm

Minimmm

12,200
1/1/49
23,900
11/1/%9

51,800
8/19/55

75,800
10/16/55

5,140
3/31/60

106,000
8/19/55

106,000
8/19/55

1.0

-

~*

6.6
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Concurrent
Tide Condition
at Derby, Conn.

TABLE la-2
MAJOR FLOODS
BOUSATONIC AND NAUGATUCK RIVERS
VWater Surface Contribution to Maximum Discharge
Elevation at in Housatonic River (cfs) Water Surface
Date of Division Naugsatuck Housatonic Elevation at
Flood Street Bridge River River Total Shelton, Conn.
(feet,msl} ' {feet,msl)
Mar 1936 213 27,000 60,000 87,000 18.0
Sept 1938 21.3 30,000 60,000 90,000 19.6
Dec 1948 18.8 32,000 50,000 82,000 17.2
Aug 1955 27.9 112,000 40,000 152,000 21.0
Qct 1955 23.8 40,000 75,000 115,000 21..0

* Abnormel high tide due to hurricane occurred 21 September 1938
at 8 P.M. Maxioum discharge occurred 22 Septerber at 1 A.M.
Meximm stage recorded concurrently with abnormal high tide.

¥ Stages of Housatonic River at Devon, Connecticut near the mouth
remgined 2 to 3 feet above predicted tides throughout the flood.
Meximm river stage occurred during ebnormally high predicted
low tide.

Abnormal*
Near normsl high
Normal bigh

Abnormal¥¥
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lakes and swemps and satisfying of initial soll moisture deficienciles
before the intense rainfall occurred. Moreover, rainfall during the
previcus month was heavier than normal, thereby reducing the initial
storage and infiltration losses,

(3) December 1948. The "New Year's" flood was produced by a
cyclonic storm of continental origin. Rain fell on partially frozen
ground and ranged up to 10 inches over portions of the Housatonic River
basin, Snowmelt, a minor contributing factor early in the flood, had
little effect on the magnitude of the peak discharges.

(%) August 1955. The August 1955 storm produced the flood of
record on the Naugatuck River. It also would have been the record flood
on the Housatonic River except for the Shepaug dam which had just been
completed and the storage provided by Lake Lillinonah. Between 11 and
15 August, hurricane Connie brought 4 to 8 inches of rainfall in the
basgin, but very little rmoff occurred due to the unusually dry ante-
cedent conditions. However, when hurricane Diane produced record amounts
of precipitation, between 10 and 13 inches, on reglons previcusly satu-~
rated by the Connie rainfall, runoff of record proportions occurred.

Most of the rain fell in a 2h-hour period between T A.M. 18 August end
T A.M. 19 August 1955. Faillure of meny dams and bridges contributed sube
stantially to peak discharges.

(5) October 1955. The flood, occurring as the result of the
storm of 1h-17 October 1955 which produced 5 to 10 inches of precipita-
tion in the lower basin, was confined to southwestern Comnecticut and
western Massachusetts. It was the second largest flood of record on the
lowver Naungatuck River and the flcod of record on the lower Housatonic
River. Abnormally high tides during the event contributed to flood
stages in the Derby area.

6. FLOOD FREQUENCY

Frequency analyses vere made in accordance with procedures described
in ER 1110-2-1450, "Hydrologiec Frequency Estimates," dated 10 October
1962. A skew coefficient of 1.0 was adopted for all stations in the
bagin. Discharge-frequency curves developed for the Housatonic Rlver at
Stevenson and the Naugatuck River at Ansonia, and a derived curve for the
Housetonic at the confluence of the Naugatuck are ghown on plate 1-8.

T. ANALYSIS OF FLOODS AT DERBY

a. General. Flood stages in Derby near the confluence of the Housa-
tonic and Naugatuck Rivers are produced by total concurrent flood dis~
charges from the two rivers and the condition of ocean tides in Long
Island Sound. Table 1.2 shows a tabulation of relationships between disg-
charge, stage, and coastal tides during recent major floods. Plate 1-9
shows discharge rating curves for the Housatonic River at Sheltonm,
Connecticut below the confluence of the Naugatuck River for normal and
abnormal tide conditlions in Lomg Island Sound.



b. Flood development. Due to the large smount of matural valley
storage, the upper Housatonlc basin, principally above the Massachusetts
state line, contributes little to flood peaks at Derby. As a resuli
maxlmm flows on the Housatonic at Derby are largely produced by the
drainage area below the Connecticut«Massachusetts line and peak flows
from this ares tend to colncide with the rapld development of floods on
the Naugatuck River. Relative timing of discharges from the two rivers
is demonstrated by flood hydrographs for the two 1955 floods shown on
plates l-l and 1-5.

8. EFFECT OF RESERVOIRS

a. Housatonlec River. The numerous lakes and ponds scattered
throughout the lower Housatonle watershed above Derby have a modifying
effect on mihor floocds and generally little effect on major evenis.

One exception is Candlewood Lake Reservoir on Roeky River. Due to the
large amount of surcharge storage at this reservoir, there is negli-
gible contribution to dovmstreem flood peaks from this 40.h4 square mile

drainage area.

Lake Lillinonah provided highly effective flood control storage
during the record flood of August 1955 since it was empty and impounded
& significant part of the flood. However, no reduction can be expected
in the future because of the operation required during floods to mini-
mize backwater effects.

b. Naugatuck River. The flood control plan for the Housatonic
River beasin includes 7 flood control dams and reservoirs in the Nauga-
tuck River watershed, namely, Thomaston, Hall Meadow Brook, Eaat Branch,
Northfield Brook, Black Rock, Hancock Brook and Hop Brook. At present
all dams are completed with the exceptlon of Black Rock and Hop Brook
which are under construction. 'The effect of this sgystem of reservoirs
on past floods is shown in table 1-3 and plates l-4 and 1-5. In the de-
slgn of the Derby Local Protection Project it is assumed that this sys-
tem of reservoirs is complete and regulated as outlined in the Master
Manual of Reservoir Regulation for the Housatoniec River basin, dated
June 196k, In the future peak discharges on the Naugatuck will be pro-
duced by runoff from the remaining 160 squere mile uncontrolled drainsge
erea in the basin.

9. STANDARD PROJECT FLOODS

&, General. Standard project floods were determined for the
Housatonic River at Derby above the mouth of the Naugatuck River, the
Naugatuck River at Derby, and the concurrent flood in the Housatonic
River in the tidal reach below the mouth of the Naugatuck River. De-
velopment included derivation of unit bydrographs and the spplication
thereto of standard project storm rainfall, using procedures described
in Civil Engineer Bulletin 52-8,



TABLE 1-3

EFFECT OF PROPOSED NAUGATUCK RIVER RESERVOIR SYSTEM IN REDUCING RECENT
MAJOR FLOODS AND STANDARD PROJECT FLOOD - NAUGATUCK RIVER AT DIVISION
STREET AND AT CONFLUENCE WITH HOUSATONIC RIVER, DERBY, CONNECTICUT

Stage _
- Confluence with
Naugatuck Discharge At Division Street Housatonic River
Flood Natural Modlfied* Natural Modified Natural Modified Tide
{efs) {efs) (msl) {msl) {msl) {msl)
Sept 1938 30,000 15,000 (est) 21.3 19.6 19.6 18.8 Abnormal
Dec 1948 32,700 15,600 18.8 174 17.2 16,0 Normal
Aug 1955 112,000 54,000 27.9 22,6 21.0 18.4 Normal
Oct 1955 10,000 23,000 (est)  23.8 214 21.0 20.5 Abnormal
SPF 148,000 75,000 33.0 {est) 30.0 28.3 26.0 Abnormal

* The proposed system includes the following reservoirs:
Thomegston, Hall Meadow Brook, East Branch, Northfield
Brook, Black Rock, Hanecock Brook and Hop Brook



b. Unit hydrograph analysis. Unit hydrographs were developed for
the Housatonic River at the Stevenson USGS gage for the net drainage
area of 873 square miles, excluding the sluggish aree sbove the Falls
Village USGS gage and the noncontributing drasinage area of Candlewoocd
Lake, the 37 square mile local dralnage area from Stevenson to Derby,
end the Naugatuck River at Derby for the 160 square mile uncontrolled
drainsge area in that river bhasin.

The 6-hour unit hydrogreaph at Stevenson was derived from floods
of record, namely, November 1932, December 1948 and August 1955. The
unit hydrograph for the local area between Stevenson snd Derby was
computed from a previously developed unit hydrograph for the Pomperaug
River at Soutbbury. The Naugatuck 6-hour unit hydrograph wes taken
from previous standaxrd project flood analysis with the system of reser-
voirs in operation, as reported in the "Interim Report on Review of
Survey, Housatonle River Basin, Naugatuck River,” dated June 1958. The
three adopted 6~hour unit bydrogrephs are shown on plate 1-6.

¢. Housatonle River discharge below mouth of Neugatuck River. The
standard project storm rainfall excess for the combined net drainage
area of 1,070 square miles was applied to the adopted unit hydrographs,
assuning an infiltration rate of 0.05 inch per hour. The SPF hydro-
graph at Stevenson was then lagged 2 hours to Derby and combined with
the other two. The resulting standasrd project flood hydrograph for the
Housatonic River below the mouth of the Naugatuck, including 6,000 cfs
added as the contribution from the drainage areas sbove Falls Village,
has a peak discharge of 220,000 cfs. This peak flow 1s about 20 percent
higher than the egtimated peak of the August 1955 flood without the ef-
fect of Lake Lillinonah but modified by the system of reservolirg in the
Naugatuck basin.

d. Housatonic River dlscharge sbove mouth of Naugsbuck. A stand-
ard project flood for the Housabonic River above the Naugatuck was de-
rived by centering the standard project storm over the net contributing
drainage area of 910 square miles, assumlng an infiltration rate of 0.05
inch per hour. The resulting standard project flood hydrograph plus
the 6,000 cfs contribution from the area above Falls Village produced a
peak discharge at Derby of 198,500 cfs. The estimated peak of the
August 1955 flood at this location wilthout the effect of Lake Lillinoneh
was 125,000 efs. ’

e, Neugatuck River discherge at Derby. The standard project flood
in the Naugatuck, modified by the system of flood control reservoirs,
was previously developed and is described in the Interim Report on Re-
view of Survey, Housatonic River Basin, Naugatuck River, dated June 1958.
In this analysis the standard project storm was oriented in the lower
portion of the Naugatuck River basin to determine the maximum flows at
Ansonia and Derby with the proposed system of reservoirs in operation.
The resulting standard project flood had a peak discharge of 75,000 cfs.

10



10. PROJECT DESIGN FLOOD

The Derby project will be designed for the SPF dlscharge of 198,500
cfs in the Housatonic, 75,000 efs in the Naugatuck esnd 220,000 c¢fs with
an abnormal tide at the confluence of the two rivers. Stated in ancother
way, the protective works will be bullt to an elevation necessary to pro-
tect against the severest of the following criteria: (1) the SPP dis-
charge of 198,500 cfs in the Housatonic with a concurrent flow of 21,500
cfs in the Naugatuck (total combined 220,000 c¢fs) with an sbnormel tide
in ILong Island Sound, and (2) the SPF discharge of 75,000 cfs in the
Naugatuck with a concurrent flow in the Housatonle of 145,000 cfs (total
combined 220,000 cfs) with an abnormal tide in Long Island Sound.

Maximum flood stages in the Derby area are dependent on flows in
the Naugatuck and Housatonic and concurrent tide conditions in the Sound.
As noted in table 1-2 gbnormally high tides have occurred concurrent with
floodflows in the Housatonic and Naugatuck Rivers. It ig therefore con-
sidered reasonsble to assume that the meximumm stage in the Derby area
would occur with design floodflows coincident with an abnormal tide in
Long Island Sound. A starting elevation at the confluence of the two
rivers of 26.0 feet msl was derived by applylng the pesk of the SPF
(220,000 efs) to the rating curve for an ebnormsl tide at Derby.

1l. MODEL STUDY

A hydraulic model study was made at the Waterways Experiment Station
in Vicksburg, Mississippi of proposed protection measures and improve-
ments for both the Ansonia-Derby and Derby proJjects using the above de-
slgn discharges. The model study was considered necesgsary due to the
camplex flow conditions resulting from the combination of abrupt changes
in channel section and skewed bridges and bends for which hydraulic
losses could not be rellably computed. Results of the nodel study and
selected grades for the dikes and floodwalls will be presented in Design
Memorandum 5, Hydraulic Analysis.

PART II - INTERIOR DRAINAGE

12. GENERAL

The proposed system of dikes and walls will intercept runoff from
approximately 380 acres of interior area. Iand uses in the interior
basin are about 40 percent residential, U5 percent commercial and indus-
trial and 15 percent undeveloped. Developmentis in the higher elevations
of the drainage basin are largely residential with high value industrial
and commercial property located on the flat flood plain adjacent to the
river. Most of the undeveloped area is that portion of the flood plain
lying between the NYNHAH rallroad and the Naugatuck River and presently

used as g stock pilling ares by a commercial sand and grevel husiness.
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For analysis the total interilor besin was divided into 8 subareas., De-
lineation of the interior drainage areas end dralnage facilities to be
provided are shown on plate 1-12. Provisions for interior drainage
consist of I pumping station, 2 pressure condults, 2 gravity outfalls
and an interceptor drain.

13. TOPOGRAPHY

The topography of the residential ares is hilly and sloping steeply
to the flat flocd plein. The steep ares comprises approximately 150
acresg with the flat flood plain making up the remainder of the interior
drainage area. The highest point in the basin is approximately 300 feet
mel and lles in the northwesterly corner. The average slope from this
point to the flood plain is 8 percent. The flat flood plain in general
has a slight slope toward the confluence of the two rivers at the south-
easterly corner of the interior basin.

14, DESIGN CRITERIA

The criteria used in the design of the pressure condults, inter-
ceptor storm drains, pumping stations, and gravity outfalls are the same
as used for the adjoining Ansonis-Derby project and are as follows:

a. Pregssure conduits. Pressure condult systems shall be designed
to intercept and carry a 100-yesr storm runoff determined by the rational
method with rainfall rates from U. S. Weather Buresu Technical Paper L0,

be Interceptor drains. Interceptor drains along the line of pro-
tection collect runeoff that would normally flow overland to the river,
They will be designed to carry a lO0-year storm with the drain rumning
full and discharging by gravity.

c. Pumping stations. Pumping stations will be designed to dis-
charge the runoff produced by a rainfall rete of 1.5 inches per hour
sgainst the design river stage, The Island Park pumping statior will be
bullt alongside an earth dike requiring that the pump discharge line
pass over the top of the dike.

d. Subdrains. The design of seepage flows is based on a flow rate
of 0.07 gpm per foot of differential head per foot of dike. This Is an
approximation based upon incomplete kmowledge of the structures and is
subject to modification in Pinal design. Meximum subdrain flows will
occur with the river at high stage and the discharge will be into the
new interceptor draing which are designed for a 1O-year storm, The de-~
sign storm with the river at high stage 1=z considerably less then the
10-year storm, therefore, with meximm flow in the subdrsins, the inter-
ceptor drains will be flowing less than full,

e, Gravity outfalls. The two gravity outfalls will be designed
to discharge a 100-year storm runoff with a normal river stage.
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f. Slulce gates. Sluice gates will be Installed on all pressure
and gravity discharge conduits that pass through the line of protec-
tion. The gates will be loceted on the riverside of the line of protec=-
tion and will permlt emergency closure Iin the event of conduit failure.
Flep gateg will also be installed on the outlet ends of all conduilts.

15. DRAINAGE SYSTEMS

- Location, topography and drainage of the 8 interior drailnage areas
are discussed in the following paragraphs. A proposed drainage system
that will meet the preseribed criterls 1s presented for each of the 8
areas. Design discharges for all areas are shown in table l-4. Drain-
age areas and drainage systems are shown on plates 1~12 and 1-13.

a. Drainage area l. Area 1 1s located northwest of the msin
business district of Derby on the eagt side of the Housatonic River. _
The area 1s typical of the steep, medium concentrated residentiel areas
of the city with some scattered small business establishments. The
watershed, consisting of 21 acres, 18 epproximately 2,100 feet in length
with a differential in elevation from 40 to 150 feet msl. The ares 1s
serviced by a combined sanitary sewer and storm drain system. During
dry weather, sewege flows through s regulator in the vicinity of Bridge
Street and First Street and then through an 18-inch line down First
Street to the Derby sewage treatment plant. During wet weather a float
valve in the regulator closes the 18-inch line and diverts all flow into
a 36-inch concrete pipe that discharges into the Housatonic River sp-
proximately 390 feet Gownstream from Bridge Street.

The pattern of overland flow 1s determined by the area's network
of streets, generally running in a southerly direction toward Main
Street, Flows exceeding the limited capacity of the existing combined
sewers concentrate at the Intersection of Main, Bridge and Olivia
Streets where they are intercepted by a separate storm drain system.
This separate system containing csteh hasing and drain manholes dls-
charges storm water into the 36-inch concrete overflow pipe and also
into a 2L-inch concrete pipe that runs down First Street, turns 90°
and discharges into the Housatonic River spproximstely 75 feet down-
stream of the Bridge Street bridge.

It is proposed to do the following: (1) remove the existing 24~
inch drain, (gg construct a new drain manhole at the edge of the Bridge
Street bridge on the downstresm side and install 15 feet of 36-inch
pressure pipe, and (3) install a roadwey inlet with grating across the
width of First Street in order to insure that overland flow 1s diverted
into the 36-~inch pressure pipe. The 36-inch pressure pipe will be de-
signed to discharge, by gravity, rainfall runoff from a 100-year storm
with the river at low stage. The total flow with this storm will be

57 efs. Flow from a l0-year storm can be easily handled by the pres-
sure pipe with the river at flood crest due to the avallability of a
meximun differential head of 8 feet.

13
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Drainage Area {acres)

Infiltration Factor {C)

Time of Concentration (Te}
100-Year Rainfall (inches/hours)
10-Year Rainfall {imches/mours)

100-Year Discharge {(cfs)
10-Year Discharge {cfs)

Discharge for 1.5 {(laches/hours)
Rainfall Rate

Housatonic Pressure Conduit
Hougatonie Gravity Outfall
Waugatuek Pressure Condult
Naugatuck Gravity Outfall

Island Park Pump Station

TARLE 1-4

INTERIOR DRATNAGE DISCHARGE A!D RATTONAL FORMULA DATA

Drainage Areas

1 2 3 La 4z ic 3 € I g
2L 31 23 2z L6 53 52 51 17 60
0.5 0.5 0.8 0.5 C.5 0.5 .5 .2% 0.5 0.5
0.8%x
20 30 Lo 35 35 35 35 30 35 30
5.4 k.5 3.9 b2 L2 b2 4,2 b5 b2 L.6
4.0 2.3 2.8 3.0 3.0 3.0 3.0 343 3.0 3.2
57 T0 173 ko a7 100 105 12516;:* 36 140
ho 51 63 33 69 72 5 3 25 95
136%*
16 23 ko 17 3 36 37 15% 13 b5
EL*%
Design Discharges (ofs) Total
5T 57
70 103 L6 97 105 36 k57
140 140
184 36 220
23 ko 17 35 36 37 13 200

* Undeveloped
** Developed



b. Drainsge area 2. This area contains part of the business
district and the remainder is north of the business district and ad-
Jacent to area 1. It is a residential and business ares very similar
to area 1, The watershed, conslgting of 31 acres, is approximately
. 2,100 feet in length with a differential in elevation from 40 to 130
feet msl. Streets form the watershed boundarlies and the area has a
combined sanitary sewer and storm drain system. Beglmming on Carcline
Street, 40O feet south of Main Street, the old combined sewer 1s now
intercepted by a new 18~-inch pipe that carries dry weather flow to the
Derby sewage treatment plant. This interception has been accomplished
by the construction of a new manhole and connector plpe adjacent to an
0ld memhole and by modifications to the old manhole. During wet weather
all flow will bypass the interceptor and flow into the old system by
means of a "leaping weir" constructed in the old manhole. The old sys-
tem congists of a 42-inch pipe that discharges into the Housatonic
River approximstely 65 feet upstream from the railroad bridge.

The pattern of overland flow is determined by the area‘'s network
of streets and generally flows in a southeasterly dlrection to the
intersection of Carcline and Maln Streets and then down Caroline Street
into ares 3. The 42-inch pipe bas a capacity more than adequate to
carry the runoff from both a 10- and 100=-year storm. It is proposed to
construct a drain menhole with grate, as part of the proposed storm
drain along the landside toe of the dike, to intercept the L2-inch
pipe and any surface runoff from area 2 coming into area 3,

¢. Dralnage area 3. Area 3 is a low lying area bhordered by Route
8, Main Street and the Housatonic River. It is a flat flood plain that
has been filled with debris and sanitary land £ill and is now 75 percent
developed with commercial and industrial buildings and parking areas and
contains 33 acres. Little if any interior drainage structures exist
within the area and surface runoff flows overland to the Housatonic
River. It is proposed to comstruct a storm drain along the landside toe
of dike to intercept surface runoff, The storm drain system will begin
at the floodwall approximately 260 feet south of Bridge Street and run
southeagterly to a pumping station and an 8 x 8 foot gravity outfall ad-
Jacent to the Derby sewage tresatment plant.

d. Drainage areas UA, LB and 4C. This area is a long, narrow and
complicated drainage area that begins at the intersection of Route 8
and Mein Street and extends In a northerly direction approximately 1
mile to a platean. The area is serviced by a combined sanitary sewer
and storm drain system that extends into area 8 and has a very limited
capacity. The area is bisected by Route 8 and the railroad which cuts
off the natural overland flow path toward the Naugatuck River. For de-
sign purposes the area has been subdivided into 3 sections designated as
areas 44, 4B and kC.

(1) Ares 4C. This is a predominantly residential area located
on a plateau. It is bordered by Route 8 and contains about 48 acres.
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Surface runoff will flow either toward Route 8 and be intercepted by
storm drains in Route 8 and discharged into a ditch in area 5, or will
flow on the streets following the course of the combined sewer into
Seymour Avenue and area 48, The dralnage area, consisting of L8 acres,
is approximately 2,200 feet in length with a differential In elevation
from 150 to 300 feet msl.

Dralnage from this area does not contribute to the peak 10 ang
100~year discharge at the Island Park gravity outlet due to the esti-
mated l-hour travel time. Peak discharges are dependent on the locsl
areas with a LO-minute time of concentration. This area will contribute
36 cfs to the pumping station based on the adopted criteria for estab=-
lishing pumping station capacities.

(2) Area 4B. This area is typical of the steep, mediwm con-
centrated residential areas of the city. The dralnege area, consisting
of U6 acres, is approximately 2,700 feet in length with a differential
elevation from 50 to 150 feet mel. Although the area is serviced by a
comblned sewer system little if any storm water enters the system, due
to 1ts limited capacity, but flows overland easterly to Seymour Avenue
and then down Water Street to area LA,

(3) Area LA, Area LA 1s a low area bordered by Route 8, Main
Street and Water Street. It is a flat, flood plain that is almost com-
pletely occupied by the Farrell Company bulldings and parking areas and
containg 22 acres. The ares is serviced by a nmumber of drain inlets
and a 48-inch conerete pipe which runs in a southerly direction parale
lel %o Route 8 and discharges into the Housatonie River approximately
160 feet upstream from the centerline of Route 8. The 48-inch pipe be-
gins with a junction box located on the Farrell Company property ap-
proximately 100 feet left of centerline of Route 8, Normally, the sur-
face runoff from a l0-year storm reaching the k8-inch pipe would be the
runoff from areas LA, 4B, 5 and 7 and total 202 cfs. At present only
the surfece ruoff from areas 4A and 4B reaches the 48-inch pipe and
totals 102 c¢fs. This smount can be carried by the 48~-inch pipe, by
being slightly surcharged, which has a capaclty of 95 cfe flowing full.
Surface runoff from areas 5 and 7 cannot enter area LA and the k8-inch
plpe becausge the system of pipes and ditches are now blocked by land
£illing operations and therefore runcff ponds and remeins in these
areas. It is assumed that at sometime in the future ponding will be
relieved, the ditches and pilpes will be maintained and the total runoff
of 202 efe will reach the propozed pumping station and gravity outlet
and therefore the design will be baged on this assumption.

e, Dralnage area 5. Area 5 is located west of the Naugatuck
River. It is a flat flood plain that slopes gently toward the Nauga=
tuck River. The area is spproximately 40 percent developed as a shop-
ping center which occuples the northern part of the watershed., The
watershed, contalning 50 acres, drains easterly toward the Naugatuck
River but surface runoff is eut off from reaching the river due to the
construction of Route 8. The shopping center has an extensive drain
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inlet and pipe system that carries surface runoff in a southerly direc-
tion crossing under Route 8 through e 36-inch culvert that discharges
into a ditch. This ditch then carries runcff in a southwesterly direc-
tion under Route 8 and a railroad spur track through a second 36~-inch
culvert which discharges into a second ditch. This second dltch then
carries mmoff southerly along Route 8 and then southwesterly under
Route 8 through a third 36-inch culvert and discharges into the junction
box and 48-inch pipe in area kA,

At present the outlet of the second 36~inch culvert is blocked by
debris apd land fill, thereby causing runcff tc pond in an area west of
Route 8 and the Pershing Drive connector. Also blocked by debris are
parts of the second ditch and the inlet to the third 36-inch culvert
vwhich prevents all runoff from entering the Junction box in area kLA,

It is assumed that at some future date this situastion will be relleved
and the total runoff will then reach the pumping station and gravity out-
let at the Housatonle River. These structures will be designed on this
basis.

f. Drainage area 6. This ares is located on the west bank of the
Naugatuck River between the river and the railroad tracks., The water-
shed, containing 51 acras, is a flat, flood plain that drains easterly
to the river. The area is mostly undeveloped with pert of the northern
end being occupled by an outdoor movlie and the remalnder of the area by
a sand and gravel operstion. This operatlon includes the stockpiling
of sand and gravel and removel of some excavatlon which means & con-
stantly changing topography. Also included in the operation are three
maxmade ponds which collect and storesurface runoff snd ground water.
Little, if any, surface runoff reaches the river due to these ponds,
which are below the average river elevation, and to materials stockpiled
by the property owner. Due to these conditions, it is lmpractical to
construct elther a toe drain, an interior drainage system or a pumping
gstation without completely changing the charescter of the area. There-
fore, it is proposed to construct a 6 x 6 foot gravity outlet only which
will be equlipped with a flap gate on the outlet end and a sluice gate
located on the riverside of the dike to permlt emergency closure. The
outlet through the dike, will have a capacity to discharge the 100=-year
peak runoff with normel river stage. During high river stages, interior
runoff will he allowed to pond as it does at present. A 10«year, 13
hour rainfall over areas 6 and 7 during high river stages would produce
25 acre-~feet of ponding adjacent to the dike. Under present topographi-
cal conditions, this would represent ponding to elevation 8.5 msl. The
start of damage under existing conditions is sbout elevation 12.0 msl.

g. Dralnage area 7. Area 7 is located west of the Naugatuck River
between the rallroad tracks and Route 8, It is a flat flood plsin that
is 50 percent developed with the northern half occupled by the Chariton
Press Company, a bowling alley and a miniature golf course. This de-
veloped area is serviced by a storm drain system that carries surface
runoff in a southwesiterly direction and discharges into a dltch just
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beyond the miniature golf course. The ditch then carries runoff in a
southerly direction, adjacent to Pershing Drive, and enters the 36~
inch culvert that crosses Route 8 and the railroad spur track. At
present, the southern half of area T that encompasses the ditch is a
low ares with existing ground elevation below the level of both the
railroad tracks and Route 8. This area is presently changing topo-
graphlecally due to lend filling operations which have blocked part of
the ditch and the entrance to the 36-inch culvert, thereby causing run-
off to be trapped in a section of the ditch,

Area 7, containing 17 acres, is situated sbout 10 to 15 feet above
the normal level of the Naugatuck River and the area could be drained
to the Naugetuck River by piping under the railroad or it could continue
to drain to the Housatonle River via the existing system. It would be
difficult to speculate as to the eventual drainage system due to un-
known land use plane for the area and the extent of the land filling.
Therefore, the runoff from a 100-year storm totaling 36 ¢fs will be in-
cluded in the deslgn of the gravity outlets at both the Naugatuck and
Housatonic Rivers.

h. Drainage area 8. Area 8 contains approximately 60 acres and
is located between Route 8 and area 5. It is a steep, residential area
that drains easterly toward the Naugatuck River. At present, runoff
from the area is collected in a natural steep channel which is inter-
cepted at the foot of the slope, adjacent to the Valley Shopping Center,
by the 36-inch culvert that carries flow southerly under Route 8 and
into area 5.

It is proposed, under the Ansonlia~Derby Local Protection Project,
to intercept this runoff in the area of the shopping center with a
drain inlet and a L8-inch pressure conduit and to carry flow easterly
under Pershing Drive, the railroad and the proposed dike and discharge
into the Naugatuck River.

16. PUMPING STATION

The Island Park pumping station is included as a component of the
local protection project and 1s considered a necessity for the following
reasons:

a. The flood plain area adjecent to the Housatonic River does not
lend itself to the development of a large ponding area due to its low
elevation with respect to the river. Long durastion ponding, causing ad-
verse ground water conditions, would result during periods when flow
through a gravity outlet was precluded by high river stages.

b. The city presently has a combination sanitary-stcrm drainege
gystem in the upper residential area which drains to a treatment plant
at the location of the pumping station. Temporary ponding of drainage
from this system during pericds of high river stage would not be
desirable.
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c. The city of Derby has limited space for future expansion end
because of the potentially high value of this flood plein land for de-
velopment, it is considered infeasible to reserve areass for temporary
storsge of interior runoff,

The proposed pumping station will serve subareas 2, 3, %, 5 and 7
end will pump effluent from the Dexrby sewege treatment plant during
high river stages,

17. HYDROLOGIC ANALYSIS

8. River gtage and discharge frequencies. A modified stage fre-
quency curve for the Housatonic River adjacent to the Island Park pump-
ing station and the Naugatuck River at the proposed gravity cutfall is
shown on plate 1-10. DTuring the evacuation of stored flecod rumoff in
the upstream reservoirs the discharge In the Naugatuck will be main-
tained at about 9,000 c¢fs for sustained periods of time. Discharge fre~
quency curves for the Naugetuck, modified by upstream reservolrs, indl-
cate that g discharge of 9,000 c¢fs will have an averege frequency of
occurrence of about once in 3 years. A comparable flow in the Housa-
tonic would be 30,000 cfs., The design sump level for pump activation
to prevent interior flood damsge will be at or near the river stage
produced by these concurrent flows with a normal tide,

b. Coincidence of interior runoff and river stage, Plate 1l-1]
shows the rainfall rates in the Derby area concurrent with high river
stages in the Naugatuck River during past floods, nemely, August and
October 1955, December 1948 and September 1938. During all 4 floods
it would have been necessary to activate the pumps had the local pro-
tection project been in existence. The maximum hourly rainfall rates
during the period of high river stage were 0.67 inch in 1938 flood,
0.20 inch in 1948 flood and just over 1 inch in both the October and
August floods of 1955, '

Analysis of flow records indicate that the rivers are above de-
sign pump level for pump actlvation about 0.3 percent of the time.
Based on procedures outlined im EM 1110-2-1410 and rainfall data from
U. S. Weather Bureau Technlcal Paper 40 the recommended storm for the
design of pumping stations for a "class I" urban ares would have a
rainfall rate of approximetely 0.7 inch per hour. However, in 30 years
of record the area has twice experienced rainfall rates of 1.0 inch per
hour coincident with high river stage. Considering experienced con-
ditione and the flashy nature of the rivers, a design stom of 1.5
inches per hour, or 50 percent greater than the maximum experienced was
adopted.

18. DAMAGE POTENTIAL IN PROTECTED AREAS
The exlsting industrial and commercial developments on the flood

plain are presently subject to short duration flooding from high inten-
sity rainfall due to rapld concentration of runoff from the asteep slopes
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accumulating on the flood plain. The damage potential cannot be deter-
mined precisely because the complex overland flow pattern and the head
discharge relationships of the existing drainage structures may be sub-
stantially affected by ice and other debris during critical flocd pe-
riods. Also the effectiveness of future drainsge Improvements by the
city could improve the situation merkedly.

The proposed drainage systems to be constructed with this project
will prevent any increase in the flocd potential of the low lying Indus=-
trial and commercial areas. However, the exlsting condition of infre-
quent shallow flooding in the streets and on the highly industrisl and
commercialized flood plain during short duration, high intensity rain-
fall will not be completely eliminated unless the city makes signlficent
improvements in the interior drainage system. It is estimated that with
the proposed drainage system, during maximum 100-yeer rainfall intensi-
tles, depth of flow in streete and other natursl waterways might reach
depths of 6 inches. Depths of ponding in depressions over present draine
age inlets might reach from 1 to 1.5 feet, This flooding would be of
relatively short duration, however, probably not exceeding periocds of
more than 1 to 2 hours. In the highly commercial and industrial areas
such flooding is presently experienced and would result In some incon-
venience but due to 1its short duration, it is tolerated with little
permenent damage, This level of ponding is considered to be within the
limits of ponding level "C" as discussed in EM 1110-2-1410.

Because of the flat topography of the flood plain, depths of flood-
ing from the standard project storm would not be excessive and would be
of relatively short duration, varying from 2 to 3 hours. There would
be little threat to humen life and losses would be relatively minor. It
is considered that ponding depths would be well within the limits of
stage "D" as described in EM 1110-2-1410.



1M

. 120 .
1otEdac
N ny "
A S S LEGEND
p E COMPLETED FLOOD CONTROL PROJECT
3 - / Q FLOOD CONTROL PROJECT UNDER CONSTRUCTION
153
A K ! FLOOD CONTROL PROJECT UNDER DESIAN
y % 7
! b o e Q AUTHORIZED FLOOD CONTROL PROJECT
— s — -_—
A RECOMMENDED FLOOD CONTROL PROJECT
My Ave A — B anr oL :
N same WALL WERDGW BRO0HE
& e
g ch "l'i*j 7y
\ 2 \ " )
S0 ) WAl
8 ’ \ . DAM
0
‘, WEST BRANCH Otaeravie
[ ¢ NAUGATUCK RIVER
/ LOCAL PROTECTION EAST BRANCH AND
: NAUGATUCK RIVER
LOCAL PROTECTION
THOMASTON
DAM
HANCOCK BROOK]
. BAM .
.
E BL AL 00
7 _
?., O 4r* 30"
n WATERSHED
: - LN,
e of . N Q/ _
o S /) _ v/ WEATHER STATION LEGEND
Y oo % i )
"\": s 2 IS 5. b~ ©® ® PRECIPITATION ONLY
»\_ % \ MEWTOWN STEVINSON N £ 0 o PRE TION &
3 ANSONIA- DERDY
s‘ﬁ‘ /) & LOCAL PROTECTION O-@ -0 PRECIPITATION 6 TEMPERATURE
Aanslua PRI e {49 PRECIPITATION, TEMPERATURE & EVAPORATION
STILL RIVER y \-/ A [ 47 TYPE OF GAGE '
“WATERSHED X N2 7 r :
LOCAL PROTECTI(.N N HaveN o/
\\\\\\\\\\\\\\\\\\\\\\\ O . w
\ N @ BOTH TYPES

WAPHNGTON STA.

:-o‘N

134 30'

‘ ﬂll.mﬂ 4

'f////,ﬁ/ TRAT oRpY

BRIDGEPQ e,

SCALE 1N WILES
4 K 12

- * rd -
3 ] :1 ‘ 3
[]
f N. M
! VY j
4 ﬂ_"!ﬂ“‘!"q
] x {
o
L e
» 4
MA SIS,
=
3 \G:":V
z
At e | T
!
HOUSLT it
AV ER ll:‘l. FRovIoENCL
RARTFORD |R-l. g
CONM,

T a0

LOCATION MAP

JCALE IN MILES
$ W 20 30 0

DOUBLE CIRCLE COMBINATIONS TNDICATE THE
SN ABHITY OF MORE DETRILED METEOROLOGICAL - - - -
GATA.

[«.] U. 5. GEOLOGICAL SURVEY GAGING STATION
0 CITiES
: i ] FLOOD CONTROL DAM SITES

]
417 00

L g TR TN Lid

U.S ABMY ENGINEER DIVESION, NEW ENGLAND
comes OF DnimELns
TN, M.

T T [ ROUSATONTC RIVER FLOG GORTROL |
g4 |HOUSATONIC RIVER BASIN

- Ol t—] CONNECTICUT,MASSACHUSETTS & NEW YORK
TUGRITTED BY GATE

Coudl7,_ FLANLARP T § panch ||

CHITr Caemifiva e
SCALEAS 3)

PRAWME MUMODR

- 'PLATE NO. I-I



PLATE NO. |-2

/ T
[ el — G m “
v 2
ez,
W g
Ea 8
e =
a o
3
ek
Suw s
32 %
8.
z
=- o M % o
- 3 x
w g
- m w g
-
: ¢
L]
i -
) . . i -
G m x a.
[ ] we - "
o g £ m sww
g 73 z \
£ u m._ ez a LR LN 41 >
c o 5 : - ale¥eo) d N\
Nt Mo PO F b = AL - " o \
- .I}kl.&.\ .s‘u.mﬁ\ “ e " .
mu ) 2 - Foowe (K]
& a e m “_ h /
+ 1 L Yl
m...wl TN - ‘ r~ 2300 WS ul *
Sy — ¢ TR PRV 1A, © m/ g
B S 1 e RN, o
= i o "___.J wy ) 4 / ..__\
ity —{——— e . .
N z } .u.r. Ll )
il - g
.uwﬂ\w‘. ? — %
] (A
/ \« 5
Q H .. J o \
i1 4
.‘ o ) I*
_\ v’ "W
i 3 N
7 A Je
.._h:“.. @ d v *t :
VNI A & ”
[ ___..\. y ko o5 ﬂ _F
N ) Mﬁb. !
TOCPLIN b - ~h
4 | - AA "
N o '
— — i ) .. 1]
i x /. - f
¥ B N
F&Y| = 1
:L’ i N .m,, )
:. Ny .\m_l.- H
r_ ” ¥ f:l..Mn “.
] :
] AN S AL Wk
i ._\ . = Ny x
«.... q ‘3 |
“__c 'S G | H
L o = .
" _ ‘Ww ! M'.. = bt ..\A— A .l_
000541 N ! i = Al
“ — NM T o d
i |3 o 1Y
! _._ “ W 7 - o :
[ ' B
(HN UL RAY S
ki : , -
PNk ,. o
v 2{ . A ;
¥ _v T "y
= P o
A
; il ) 3
HE] 1 e
B HE! 3 [ N | w
ig ! ) oS 1 +
3 ~E! 5 SRR
[“ZopoFr A % . ‘_. = i ﬂzw.. )\, H \ m
~ 1
3 IR 1 P A 4 N P @
H <p! 1) 24 SN O R AN w
& .~._ . \ sw 1 ..f. [ -
il CADNETEGE! S Uy :
»- A7 Coio#, iy N o AN v L 1
o WA s 17 ;uﬁ[...a:ﬁl:/r\\ LNSAT l 2
i . 1 ) _0 _ &
I LY g i 4
ity f _W_\\____ TN # 2
i s S
W _m_ h-“‘ | 1t
3 I 8 1
$ . 3 )
3 + ‘ \\ + g % +
u < %
rrra W. f / \\ \.M " .Vfﬂ.#
3 ol /
: P
A 3 9
-« h.’
KL
53
&
%
3
g ‘
N M m
- - - B " -



J

CORPS _OF ENGINEERS

ELEVATION IN FEET MSL.

PLAN
SCALE IN FEET
200’ [} sod a0t
- ]

g . ——
& XY 3 g,lg 3
u e
4 ) ‘{glu
§§ :E§ £ = §§ Ty g.%
“wr % W SpER =8 s N e0
& | roP oF PROTECTION, % & Jlss wi L33
& 8| Facxmoars -3 ¥ 3 Lpag RS 22 9
58 H 353 ¥ 3 TOP OF PROTEGTION: N
S 8 ; S EL 3O £L 315
s0f 85 | ZONE OF HIGH GROUND AND FL RO | — rrrrbrrrrrrrrrrrrrrrrrrrrr———Y ]
g8 SPE WATER SURFACE —y
LT . -S.PF WATER S ———— . —— i
e e ]
e LSPCTORER 1935 FLOOD Q75000 CFF — e = NI LUGUST 1955 FLOOD @+ 112,000 C.E5. D S
- ol = Sk ke — —_—— T L e e A e S S — e — —— —
20k “AUGUST 1955 FLOOD @+70000 C.ES. - W 06T08ER 1955 FLOOD 0 140,000 CES. dao
w
STANDARD. PROJELE Pt « S20.000 G.FS. NOTE: .
F) 32 s 4
HOUSATONIC STANDARD PROVECT FLOOD Desynchromized Fiows in the Mowsoronic omd NAUSATUCK STANOARD PROJECT FLOGO SPF._WATER SURFACE_AND =
0+i98,500 CFS. Navgotuer Mivers plas Abnorwal Tide Conditions @+ 75,000 LS. HEIGHT OF PROTECTION BASED z
o v Facditiad by Reservoirs ) Of WES _MOOEL STupY. 10 &
DETAILS TO BE PRESENTED I?l
IN_DESIGN MEMO. NO. 3 “HYDRAULIC ANALYSIS® o]
I APPROX. CENTERLINE PROFILE e
ok _WI/—W—_ .
LA
t T I e TR
10 1 1 1 1 ) 1 : 1 1 A o -
40+00(H) 30+00{H} 20+00(H} 10+60(H) 0+00 10+00 (N} 20400(N} 30+00IN} 40+001N) S0+00(N} €O+00(N

STATIONING ALONG CENTERLINE OF HOUSATONIC{H} & NAUGATUCK (N} RIVERS

PROFILE

U. 5. ARMY
— - 3
z z P

= o

8 . $ [+] g\‘t\‘
% ] /oa
?“’O{m
R ‘*00(';}'
8, s
H oof.fy, :

00,,‘,)
0y,
oof‘r; ¢

T WL'

HOUSATONIC RIVER FLOOD CONTROL

DEPARTMENT OF THE ARMY
NEW EHGLANMD DIVIZION
CORPL OF EHOINEERS
WALTHAM, WASD,

LOCAL PROTECTION - DERBY, GONN.

PLAN & PROFILES

HOUSATONIC B NAUGATUCK RIVERS, CONN.

SCALTAS
SHT

PLATE NO.1-3



CORPS OF ENGINEERS

LS _ARMY

ACCUMULATIVE RAINFALL - INCHES

z

MASS RAINFALL

14
13
12 }——I12.13" NORFOLK, CONN.
1" /’
10
9 i
[T 13826 "CANDLEWOOD LAKE, CONN.
s ]
7 J
A
‘ ip
I
5 f
4 : f
T T] ~3.02" BRIDGEPORT,CONN,” 230 P e
x 71 Naa-a
. T Y 2.92"PITTSFIELD, MASS. 259 Al | nogsaronc aiver
» A, 7y T\ |r#aTGRAL Y, sweravs PROJECT]
L/ ,, i Il
= 210
. [y Bk
e 200 -t
0 S 2 ]y
N N
v | 8 9 190 T Tsesee RS
H HOUSATONIC RIVER —
AUGUST 1255 180 .I !\ T { MODIFIED by NAUGATUCK RESERVOIRS— F{_L?&gg? of\‘irgéf vE, R!ara E!m'- SIHELJUIN
) ft iyl and My SHEPAUG PROVECT) 120 1 FNATURAL ]~ SHEPAUG PROJECT
/ i70 : !
/) R =
[ 160 H—1q—/s7000 cFs: * i
e ) ) i i HOUSATONIC R, AT DEREY-SHELTON W 100 L1
{  PALTON ¥ 150 I \| . roBSERVED-AFFECTED 8y . 1T
Ny PITTSHELDZ Plsbue N ! / \ ! SHEFAUG PROJECT) © o B!
3-* 4 . 140 1[ | \
YORK © 1, [ \ S 80 %
130 L Y h hY
o 'JL \ i iy iy LY | 69,400 C.F.5.
1=} !l \ i LHOUSATONIC RIVER AT STEVENSON
< 120 l;[ [ \ T 66 h YN (0BSERVED) f
- \_lnz.000 cFs. z } /- N
i y < OUSATONIC RIVER
1O ” l i \\“ \\ ”?;ﬁ%%ﬁff”ﬂ / / \\\{ ",{,r{qu.gﬁamwaa.fﬁvsw
- ] Y [¥] "
e o l TRIAN Z 40 I \AI \~\Q*\
CONN. _ < : <<
{DRFOLK g 90 ; } N ‘\\ S i‘ H T~ k“\
|
T | \ o T
I 80 | (A A = /] { N
~ 2 W \\\ 20 ’ = T tgEA AGOVE PALLS VILLASE
I 4 -
l* i NGTON o iy ! AN /4 4 S __| RoUTED TO
- ' il i \\\ ~ =+ STEVENSON|
f—é 13" ‘ &0 ’., SN L L
g !”” $4.000CESY N N o
FHOMASTON 50 | AN [Caavearuek 8.5 5 N N 6 € N 6 € N 6 |
} ariprosvILLES X4 w7 N AR NN 18 " 20 21
h N g f \ \ RESERVOIRS ASY N AUGUST {955 FLOOD
e rors~ ~R3ATERBURY 0 T R Y
$ b GPMILFORD o 1?',‘_?/ U ’/ / \ \ \
Condiewood YL H\ B AUGATUCK 20 / T
Lake | PR o Y /] \\
S { 20 /8 \NEAN
.. i, W L 9 /f. N __H4500CFN.] N
NG SR -l 10 LI Locar s ] HOUSATONIC RIVER FLOOD CONTROL
% | DERBY-SHELTON i
l o SHELTON 3 JEWHAVEN o [ ]
. 1 : o I N € N 6 | & N 6 6 N FLOOD OF
\&} { [ <Xt L sQUND " SCALE INMILES 18 Is 20 21 AUGUST I7-20. 1955
e i -"."séLAN,‘"- T a— AUGUST 1955 FLOOD o 20, 199
,_oNg' L DERBY — SHELTON (HURRICANE "DIANE")
ISOHYETAL MAP

STORM OF AUGUST 17-20, 1955

{HURRICANE "DIANE"}

U.S.ARMY ENGINEER DIVISION NEW ENGLAND
CORPS OF ENGINEERS WALTHAM,MASS.

PLATE NO. i-4



CORPS OF ENGINEERS — U_S._ARMY

MASS RAINFALL

|2
11 1
10.56 CANDLEWOOD LAKE
‘o 10.24"NORFOLK, CONN.
I 7
5
z8 ]
z, 7.13" BRIDGEPORT , CONN.,
3 urians
/
E o it
q =
@x 3 [ 2
L. Zam=Y
5 =T
53 7
2 . 4 v " v 2 oy
§ 2 ' 2.09" PITTSFIELD ,MASS. 120 @F.‘BY'. SHEELTO_N,CQNN.]
o Rl pRm= —tusgooces| || | 1
| » = o N HOUSATONIC RIVER TREAM K RIVER
VA 7 = 1o / \ (:mrul l __ﬁwf—
f— 1}
o ’ 100000 C.FS. !
" s I % i 100 N OO0 SUSHTONIC. v ER DOWNSTREAH OF NAUGATUCK RIVER
! ! (MODIFIED BY NAUGATUCK RESERVOIRS) :
-OCTOBER 1955 w30 t \
S 80
75.000CF5,
S 70 JARN N\ AHOUSATONIC RIVER UPSTREAM OF NAUGATUCK RIVER
/ ) A / \\ (NATURAL) -
\ 60} : q -
. !/ i Q«. / = / \\
& w 50 -
P'TTSF’ELD jdd. g o “ 40000 CF.5 >
g 4 .F.5.
T NAUGATUCK RIVER |
NEW . \ @ 30 /j/ }'Gw L \""‘\
YORK I/ Q 8 / / A zsooocrs h
' -, 20 y 7 1IN SARUGATLCK RIVER
T2 5 \ / v QWF/EDBYRE@VOJ&)
3 Vlc ] . .
/
MASS 0 L L
CONN | ¢ % ¢ R - s % ¢ S T
OCTOBER 1955 FLOOD
Cred
] | ngton
d / e
i oS ton
,eATEREIURY
/ pf
fo Naugatuck
ur)y 'l'\l;
%] LREw vaven
e GQUND. : HOUSATONIC RIVER FLOOD CONTROL
D .
GVJSI’AN . .
AT scALE INMILES : FLOOD OF
ISOHYETAL MAP Yot - ‘ OCTOBER 14-17,1955

STORM OF
OCTOBER 14-17,1955

U5 ARMY ENGINEER DIVISION  NEW ENGLAND
CORPS OF ENGINEERS WALTHAM, MASS.

PLATE NO. -5



INCHES OF
RAINFALL

IN 1,000 C.F.S.

DISCHARGE

o

[
t
]
P
F
7
A PO

e R T a e Sl IR IR ek

N o o

. -

i

: : R I A ‘ Co R o HRETE B o o
Ty ' : ‘ S U I S : R ’~ R B T B TR
A i 12 H S P i et S SR S g ,:,;.,,;.,h;__;_,.-.}m_;;“; S L . T e R ’ Rt il SO SE
S : : il : o ' | , ST I I S A R I
- : T : . o R D T L] R S O S
NI T X : I :

s"""'NET DRAiNAGE AREA e7_ sa MILES

P

.........

_;.__M. e

il | Sl RS0 R S i
T i — —
RER g NAUGATU\.K AT DER e 1I ,

- NET DRWAGE ARE

@ LOCAL STEJENSON TO DERBY 1 1
| DRNNAGE AF{EA 3739 MILE;S..--,, SUNEEE FIEAE FONUUSE NS DU S SR

L T R ol --_.,M.u_ s SRR . -___...}..:‘..._4..,_....4_..1_,...,1 uvmin < et .,‘_ﬂ.‘.'_.._._r B

B e I

BRI RS L A T
'] HOUSATONIC RIVER FLOOD CONTROL
DERBY LOCAL PROTECTION

28 54 60 16-HOUR UNIT HYDROGRAPHS

TIME IN HOURS

HOUSATONIC RIVER, DERBY CONN.

PLATE NO. -6



RAINFALL"
IN INCHES

DISCHARGE IN THOUSAND C.FS.

8|

240

200

40

80} -

;

-—,.L—._-_. LL\_\.L .- )

N
\ \\

—

N

- 30 HOUR _

SPi¥ RAINFALL |
'FOR- 1070 3QUARE MILES:|
TOTAL - B.6"
LOSSES - t.5" !
CEXCESS 7.1

| zzo,,ooo C rs

| 193,500 C.ES.

_75,p00CFS © "

R
| ;

) i

_.—+--H0U’SA1LONIC DOWNSTREAM oF MDUTH e T

| OF NAUGATUCK RIVER, SPIF. STORM -
CENTERED OVER NET DA OF 1970

SQUARE MILES..

,,%',HOUSATQNIC RIVER AT bERBY SPF
- STQRM CENTERED OVET NET DA,
| OF 910 SQUARE.WILES

P
Cogd [

N UGATUCK RNER AT DERBY SPF STORM

__,.c¢NIE$E_p__._ OVER' NET D.A: OF 160 SQ.Mi.

24 30
TIME IN HOURS

36

42

48

54

HOUSATONIC RIVER FLOOD CONTROL
DERBY LOCAL PROTECTION

STANDARD PROJECT FLOODS

HOUSATONIC RIVER DERBY, CONN.

PLATE NO | -7




"SSYIW ‘WVYHLIYM ‘NOISIAIG ANVIONT M3N

AJON3NO3Y4 3OYVHISIA

TJOHINOD Q0014 H3AIM JINOLVSNOH

S3AHNI

dV3A INO ANV NI 3JIN3HNID0 40 JONVHO LNIOH3d

6666 666 866 G66 66 86 213 (0] 08 0L 09 0§ 0y 0 02 o} G r | °} FA . *1¢ )
G0
_ _ 1
2
.m.&\\m.../, Q
(")
II-FVV‘..II..! ] \\“4/ ol =
MRZZN I 5
L ..\&V S
N\ (o]
.\_\éQf.w.J\.@k[ e 1% L .&V/ <
e/ 0z =
%%:.NQJ// N l\b/ n/va “
A\\IV\\\&\ /Agw Q/\vv /v.\\ﬂVr _.ﬁ
1 4 N ..u.\/ 0@ —
2 A\ny < o
~A GJQ\ Ky o
L) ” $/ bl
QV‘ O\ ), nK:/
v \‘AW/\%V:V\ lrW.\.v/ W 08 wn
SONSOIINL =N TN o
WIREN A\, © \ o
-
2 o2 A l.m...v o
(&) “Z
2y < N2
f
27z /vv//v.v.\.‘ A.rrW/ ool
DN =
AN -z
< ON A
S [\
\AW\ /..\b./ éOON
¢ = [y
g0o014 SS6! 91 4380100 @ .,wﬂc,wfoo
HYNONITTITT 3XY T 1v 39vHOLS LNOHLIM n,w,w >
| go0d 6661 1SNoNyY d3LVWILSI © k.,,.b .Y
Qo074 SSe6! ‘el 1SNonv X 230N
=\ N\
N—Y 008
AN
Q00| »a

PLATE NO. |-8




ELEVATION IN FEET ABOVE MEAN SEA LEVEL

5,
RN

28 : ' et o o SRR ! H :

20—t
RPN SUE PSS NSO LI

t
1
|

1 ¥ - -

. [ P . .

I TONFIPRRNY SRR % S I P R
i . H

“DEC. 1948 | | | u |

;
] ‘ ) i
- 1 o .
: ; 1 : : BE
) i ¢ B ; . oy
: —_— N ! - R i i
} : 1 . ] h H !
: | R L 1
5.
;

JURRNUN: SR SIS SOV —— e falh i i
. . H T ! i
| ' ' —T—l K| : L f }
- - - vy - — — e - _— ————p, ..A.:-._ i o ol e e - r - - -~ . -
i . ; i v
- + - i O — ]

|
NN

I gTANDARD
3
b

i
|
!
i
|
}
1
]
i
t
|
i
1
l

A

+
|
L
1

H

|

{

1
L

e

!

:
L
i

]

. HOUSATONIC RIVER FLOOD CONTROL

H
i R . R ,k_,u...g-.._.. ; ..._ : S :
SR SO S VRO AN N A A SO S OO U NS T ST SN S SO DERBY LOCAL PROTECTION
: I : : : . : o : : IR

O A e R T R R ! STAGE - DISCHARGE CURVES

80 ldO 120 140 160 180 200 “1AT CONFLUENCE OF NAUGATUCK

COMBINED HOUSATONIC AND NAUGATUCK DISCHARGE IN 1,000 C.FS. - AND HOUSATONIC RIVERS
HOUSATONIC RIVER, D ERBY, CONN.

PLATE NO. 1-9



N

IN FEET ABOVE MEAN SEA LEVEL

ELEVATION

%

CHANCE OF OCCURANCE

IN ANY ONE YEAR

35 -
i 3
30| MODIFIED SPF NOTE:
E:t gg:g- :ggg:;gg:(cné. /. C{Jrve_ app/icaé/e fo Nauga.fuck ond
| Housatonic Rivers al interior drainage outfalls.
25 N 2. Curve reflects erffect of system of
| reservoirs and proposed local protection project.
. _MODIFIED OCT. 1955 FLOOD
J EL. 215" M.S.L.
15 i
'\
[ —
P —
10 e
5
%.l 05 | 2 5 1O 20 30 40 50 60 70 80 90 95

HOUSATONIC RIVER FLOOD CONTROL
DERBY LOCAL PROTECTION

STAGE FREQUENCY CURVE

HOUSATONIC RIVER DERBY, CONN.

PLATE 1—-10



CORPS OF ENGINEERS U. 5. ARMY

3 T T | T ] ¢ ° ~ Ziin { N
g . RAINFALL
38 03 AT CANDLEWOOD CONN.
@ :}i TUTAL = 4.20 INCHES
E:.o i £ :
315 RAINFALL AT NEW HAVEN, CONN. 2 -
2 TOTAL = 11.64 INCHES -
% osp— AY BRIDOEPORT CONN, |~
§ TOTAL= 3.90 INCHES
[}
. ‘!'- E 0
\
v AT ANSONI :
S ¢ : \ @ MODIFIED NAUGATUCK manert 1000 GES
J AT ANSONIA
8 JARR o A\
S / g \
z. z T
] w _
3 £ N\
8 2 § s \
o & 3 Y
l—* o —
Q 0
r s ) 2% 2 % 29 s 8 '
SEPTEMBER 1938 A © DECEMBER 1948
0 ey ° ) I M I W
FALL: AL
Jos AT mﬂ&'gw%éo CONN. 05 - AT cm‘«g\l.'gwooo CONN. ]
& TOTAL = 10.56_INCHES 3 TOYAL = 8.26 INCHES
2w RS A S S 310 ~
-4 <
5 © — e 54,000 CFS.
g AT amgge';g‘nli"com g 05 =
03 TOTAL® 7.18 INCHES g RENEW HAVERCSONN
10 10/ TOTAL » 4.30 INCHES | -&!&WB—_
40 %0 \ .
@ “ ErvRTs— e . STRRYS i
W -
< 30 3
§ ’5 . I % \ U.S. ARMY Eﬁ%:?ﬁ%:%%.&iﬂ E'NBLM
-9 AT ANSONIA \
Z 20} E 20 : e HOUSATONIC RIVER FLOOD CONTROL
" N | g . DERBY LOCAL PROTECTION
3 A N\ : { uer———— COINCIDENCE OF PAST FLOOD STAGES
2 o v 5 '° \ J : pme v WITH LOCAL RAINFALL
INAUGATUCK RIVER CONNECTICUT
b j DATE:
o 1 o T T
IN4 b JNG ﬁ' 1"3 s 19 2 : SCALE:AS 9oy |
OCTOBER 1955 AUGUST 1955 | DRAWING NUMBER
SHEET

PLATE NO. 1-11



CORPS OF ENGINEERS A 8 ¢ 0 H H 6 H U. 5. ARMY
\
/ ][nd of Ansonia Derby Project k Beginning of Derby Prosect
Q TREATMENT PLANT
. \
1/ ) ~ / \ ISLAND PARK
1 ~ R P\NPING STATION 1
LEGEND
Roilroad
Areos not served by Pump Sration
Oike
2- Existing Orains / -2
a Existing Manholes
oesessmm—n FProposed Oroins
-3
—4
ARES 48
LR -~ 88 SORES L5
3
~7
T W
DEPARTMENT OF THE ARMY
NEW ERGLAND OIVISION
CORPS OF ENQINEERS
WALTHAR, BASS.
WF[F [=F 1 OUSATONIC RIVER FLOOD CONTROL "
v DERBY, CONN.
. —— ..o
AT LOCAL PROTECTION PROJECT
AR INTERIOR DRAINAGE PLAN NO |
GRAPHMIC SCALE HOUSATONIC AND NAUGATUCK RIVERS CONN.
SRAPHL 3CALR W_ -4
200° [} 200’ 400 3§
oo poe——) A
:oo!-r.n |
SHEET |

PLATE NO. [-12



CORPS

-

gulator 0”\110
1

smi

-

QF

ENGINEERS

.\%%

Bt

. Hrwer  Sp
Sof CADmMH
Sferf -7 -

Sewer Re

\7 ,r’ ’ e~ L
onl 1S

3__/%‘-1 s :

7

! 122000 Got ks O .

-1
vy
iy
[ 1
] \‘ Il
l‘. 1 )
8 .‘ ‘II ll
W8 Cone. culvery T
__________ ‘l 1 |‘ L
VoY
vooah
\ ' l, ' | 2
' Vo
||‘ I| 1t ||
. 4 .lll ] 2
o
% P J}y/
e% \ 1 " '
Vol
i 1 1
' s ]
" 1 ]
1 by ‘.
— 1
3 R
o
Ll L} 1
] [N}
b
i
! Qi 'I
o L
8 I
> Coady
a4 Vg !
*0 1 -4
PR
Tt
Dtk
[ Q: . I
IR -&l| 1
S W
1 [
AR Y
1 1
LEGEND 38 ¥
HEW _ [EXISTING DESCRIPTION L '
1t
C3 | T3 | Buisdings T
i | Raitroad o l .
ey e | TrEE Ling g ‘Bﬂ'zée Aen
—x—— | Fance - 5 '.-';:{jf.._,:'
—AL | Overheod Power Line TR H
eLL Curd /niaf [
OSMK | OSMA | Sewar Manpole ! i
BARK | oOMN | Drain Manhole | ::
[ T'Y. o Observation Aiser -
euaME Underdrain Manhole e
N S| —28— | Surritary Sewer / -6
W 30— | —s8—) $torm Drarn
! aed Underdrain
-7
R TP
/ DEPARTMENT OF THE ARMY
| NEW O DIVISION
CORPS OF EMGINEERS
WALTHAM, WALE
““"|“["“’ HOUSATONIC RIVER FLOOD CONTROL | o
DERBY, CONN.
F - ———_ .-
oo oy LOCAL PROTECTION PROJECT
W INTERIOR DRAINAGE PLAN NO. 2
HOUSATONIC AND NAUGATUCK RIVERS CONM.
Lt :
R [N T L
SRAPHIC SCALE s
80 o' | 50" 100"
e 800 e ——
1"= 8007 - SHEET ¢
I

PLATE NO. I-13



-3

CORPS OF ENGINEERS A 8 ¢ b £ F | ¢ H U. 5. ARMY
12,500 ’ - 12,100 ' |
o12rob 012,200 : PCAAR oI11,900 21,700
I
L@ A
¥ -
;‘, —
[~} 7l - - L
% .
27 4 - i I
Zs V i | g‘ % A
é 4 7 A A I ﬁ\ N : % N %
Z ; , [ 7) il 7
:, % L 777 IR | Al . 14
H 2 Wb / “7
| / / . i A Z A ¥ 4 [} rrr l ]'_J
N i e e e 777 77 7, 722770 7% / %7 2
SR ekl | Bl bR nel SR ] s [ b bRt bl bk R R B b [l IR R IR I I R R R IR A I R R I I R I R RS
12,0000 13800 1929 _ - _ 526,400 1930 ﬁf')‘f’r"_"r o ) _|93I - ' 69,5000036,300 1932
o R E . {1 I
2 —_————— -——t
" / ! H
uog ; t H -
o
ol o ; : a
e :
-3 | @ %
2 & 4
£ st " ; 1N 7%
# a N ) Y x a
: i Ny NI o »
oy, mmmw N w o e .
Y T ) ,4 . Y- , .
W 277 % 7 2 z ; 2 7
R [ B 0 | 5 |0 1 0 | | B | G | G | B | 5 | 5 | R e | B | B | | | | 5| | B | e | S | a0 ik | 0| 0 | %00 S| 0 | | 5 | | | 5 | 0] | B e | | | 5 | 2| | ] e
o180 1933 36000 I.%?roqgo B14,800 ‘é”'u” 21700 138000 312,300 1935 26000 ;:5';:0 1938
T
10| =
. i
" 1 ]
[ ¢ é?%ﬂi
:, g é\ | %
1
:” L LT AN/ -/ :
3 AN a | n il
g1 BRI 1Nl v U a am j i
w
£, / | A i | 7 N7 AW 7/ e 7 . A7
g 27 VNI AR ‘NN 7 247 ! L6
=? 7 7 %5 2 ' | 7 | ;
N 7 7 M 7 7Y 777 . DI | B
N7 % A0 %7774 G707 7% R0 G Lt % Y,
|‘ojo li?ll'.c ::oii: 1"?'{: *‘éo li:uio l&aio thdo | fog0| 1bdo ] w020 o 1020 | 1020|1020 | 1620|1020 | 1040 | bde{ ok | bde] bgo [ibdo| D% | 10d0 |'oio||'o o [ tozo | todo | bdo | b o] bse to?o] do|fodo]| tode | hao] 1020|1020 | 020 | lozo [ tbde ] tozo | 1020 | 16 do | tode | logo [ hde
uC 1 'awg | sEp | oeT | Nov | OEC | AN | FEB | AR | KPR | SAY | JuN | wui | 'Aue | sep | ocT | Nov | DEC | Jaw | FES | Mar | &ew | Mav | duw | sui | aue [ 3€P | oeT | wov | oee | Jaw  fE [ wan | aPR | wav | Juk | Jul | avo | see’ | oct § Wov | pec
93T 1938 1939 I 194Q
BICE0 145000 OI13000 T3 ALT') |
j ' ) NOTE:
0 1 I : - See Stevensos  Hydrogrophs MeJ  for Notes. .
-7

E

-
NN
v,

w
o 4 L [
° : . 7 i =~ lcan.s P w
E * / O . DEPARTMENT OF THE ARMY
= ;ﬂ I ¢ /] MEW ENGLAND DIVISON
$ 7 7 7 A Ok
. 4 %
T z - A _ 77 Trr | Pae] =" ] HOUSATONIC RIVER FLOOD CONTROL
2 4 Z ﬂ 2 B, 7 ' | =~ —] DERBY LOCAL PROTECTION
= o W | HYDROGRAPHS NO.I
5 A l 4422i| A l o Ja oy 4557:/22547 v F - STEVENSON
: ! % 7 % Y, A memEms]  HOUSATONC RIVER AT NS
a8, 7 i l ﬂ Y .A i Z 7 1, % | ——iczeroene | HOUSATONIC aND NAUGATUCK RIVERS, CONNECTICUT
Ca T £ gl
cb’.é/.%..’.%,. Gt e T T .rb’.‘//./é(./ln.. L R LA ././ f ||//l/||/’b|/’118 e (ATl Gl I VST SRR T RN TR —
[' | o | | e o | S | | e |'s°z'r° A A AR I A A AR I A T AR I A A A R A R A B A R A Sl R R R RS S R [SALE LS sHowil v wooacy B3 b
1941 1942 1

943 HOU.
. SHEET

PLATE [-14




; A [ ] C b
CORPS OF ENGINEERS ! ' ; ; E F G H U. 5. ARMY
L8 ‘ oM an300 suzoo *" . i : ® 14790

i0 |{
i, il | ' |
: B
o 7
- |H | ? ' L
L ”
, 7w 4 /
- / 1 a % / é 7 , | 175 A Z 7
w . = . ' .
b4 | a i ) h’ 1 7 |
b4 R % L i Z. Z i ?
z 7/ /j/’// h

T i G Y 2077 , 7777 % %
PP R I AR I R R I A I A S A R I I I A IR I B G I R R IR A I AR I IR A R B | 2
. 1944 . 1945 1946 47
© 26,000 : M T C. - . #3400 o N Iagrs 19 ._nglcf'm.
/ - [

* 2
- Z .
o |
o 7 .

T V.
g, 7 /
§' A i !
¢ z 7 A
||..-. / I ] 1

¢ FIlZ %
i, 7 71877 |
: 77 e A
-

: 7/// | 7% e )l | Ly 2 Z /7 ///5,4;// /%
IR I A E A I R A R I A I S R A R IR R A A A R A A R A A A R A R A R I I R A R R I IR
194 : !Ewi 1949 B 1950 : 19 51
1,700 3% gaar00 uuogo-s . OMED0 e18,000 5209 a‘uz:".r::o ) 11,000 g 127008 $1,700 : "W,4000 u..oo‘."""%?. ILIDO

o] ' | E
- ¥
= i
L]
2' z 7, 4 7
- 4 = 7 4 ?
2 Z 7N 1:112 0 | é /
Is } 7 % Y 7
[] o Zi N M A A 77
'} A

7/ 2% 7

2 220 | W 7 - Y .
S ' 70,45 77 | ) /// % A //é o
[

, 77 R 7 4777 ; 7 7,77 .

J % Y DI 2 7 Z

R R R R I R I L R PR LR I R R R R A S I S AR A R L R B L R A R R BT R T R R S
M50 1962 ! 1953 1954 1955
14, — & ) £13,000 @ 15900
NOTE: .
See Sievenson Hydrogrephy Ne. 3 for Mels.
-
=
v N
a 1 \ : L .
= I ¥ DEPARTMENT OF TME ARMY
i Tl ; / / s
£ -
E ,1 | | ! : Foi e ] =" | HOUSATONIC RIVER RLOOD CONTROL
' N i DERBY LOCAL PROTECTION
3 . 7 7 Y { Al HYDROGRAPHS NO.2
; - 4 % l | o HOUSATONIC RIVER AT STEVENSON
2y 7 7 l H— 2 i 4 N / ﬁmmusrmmc AND NAUGATUCK RIVERS, CONNECTICUT
//: /d 7 ] 7 / 7 # % 27 //‘ Tcomacrre: - AP m_
AR IR T AT TR IR DI RN IR AR IR IR I AR IR A AR I I I R AR IR T AR I R T T I IR I AR - S ST S T ST
19 1957 - 1958 .

HOU.
SHEET

PLATE 1-15



CORPS OF ENGINEERS A 8 ¢ ° E F

A
-

L | U, 5. ARMY
19,900 CF§ 30,100 CFS nszob’crs Q13,400 CFE
4
@ g -1
'S
G 4 ’
a
E 1 A hy ) J a&
= 7 ’ % | ’ f %
J ] A
2 a‘j s
H Y | 2 sle L ! Z Pl // // ﬂ
§ 2 ! 4L ¢ o l / 7 #falve A y /// ! 19 .1 -2
12
s | i /. W ‘ N 777 11N .
2 ; 5
/ A % 7/ 39* G5 % Z 7 W5 % M
eh [ b o | b ] bd bbbz | v fodo | fodo | 1ozo | (020 | 1020 | fo20 | 020 | fo2o | fo2b | fodo | 1020 | 1020 | 1020 | 1020 | fozb | fodo | 1bzb | 102 | fo2o | 102b | Vodo | fozo | 1020 | 1hzb | todo | 1bdo | oo | 1D Todo [ theb [ odo [ bao [ b [ b oo [ 1 T | bdo [ 1bdb
JAN FEB MAR APR MAY U JUL AUG SEP oCT ROV BEC JAN FEB MAR APR MAY JUN JUL AlUS SEP QT NOY DEC JAN FEB MAR APR MAY JUN JL AUG SEP oT OV bEC JAN FER MAR APR MAY Jult JUL AUG SEP ocT NOV DEC
1959 1960 19861 - 1962
N ©19,000 678 14,000 ¢F$ - .
#
“
« .
G 7
e 7 A
<
E ¥ | |
x ) /
& 2 % )
2 45
1, A, i 4
x? 7
I 7 \ . | %974, | ,
o -
) // ¥ 4 % 2 ﬂ 1N g ald I
S %7 il
e [ bdb [ brb | dbdb | b | b [ ok [ b ﬂn‘:[ ooy | deb [ hzb [ dodb [ dosb | dbab | beb [ ok | Asb l e | b [ wdb[d ! i | oo | g0 | bzb | beb | fozh [ bk [ b | b [ oh T A AL bd
SAN FE& AR APR MAY JUN Jul AUG SEP oCT ROV DEC JAN FES MAR APR MAY JUN UL AUG SEP ocT HOV okC JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
1963 © 1964 . 1965
NOTES
£ These Aydrogrophs ors the deily avaroge strsom fiow =
at the M e River al Sh Lonn, from the :
tridutary Jdroinoge oree of 1545 squcre miles. Some
lnstontonecus puck dischorges ors shomm by ©.
2. The dora contoimid Mreon cre mot inlended as repre-
Sentations or worraniiss dul ore furnished ox information
oniy. Ifis expressiy endersltood Ihal Ihe Government
will not pe responsible for oy Y inferp
2 %0 | o 1o | y 150 50 o or conclusion therefrom mode by any bidder or coniroctor
w ——— -6
[ -
,‘_______..._-._.-
PO e
&l ’//
—a
., pal
e // -l -
™
fe |/
§ . /] HATm‘(__;oé:uRve . R
o // HDUSATO‘;I_I!C RIVER
¢ / 8. F GOORREICH co. L N RPN .|
4 SHELTON, CONN. DEPARTMENT OF THE ARMY
HEW ENGLANG DIVIZION
: [ 1 CORPS OF CHOINEERS
2 —t WALTHAM, MA
DATUM OF GAGE I APPROX. 10 FEET BELOW M. 5L, STIeY] ™" | HOUSATONIC RIVER FLOOD CONTROL
o] [ 20 0 40 50 €0 TO Lo SRR DERBY LOCAL PROTECT'ON
COMBINED DISCHARGE IN 1000 C.F. S. m HYDROGRAPHS NO.3
OF HOUSATONIC AND NAUGATUCK RIVERS | e ' HOUSATONIC RIVER AT STEVENSON
i HOUSATONIC AND NAUGATUCK RIVERS, CONNECTICUT
5\ 4
! SPEC NO.DACW 35-88-8
HOU-
SHEET

PLATE 1-186

3



CORPS OF ENGINEERS us
_ — . . 5. ARMY
IIEO0 p & 12000 | n - £490 4620 : 3840 24130 53000 o 25430 20300 409 1630 23300 300 @ ! 2% 2060 2300
: 20 " CFY It F. - i 1|38 zc‘r!% 5 h&—* E; T H 25 = ml;x-r—— T guo i1 ) u' ! '—r-——m""‘"— c:l
:: o =§_Il§m 2 i 22 24! 22 zcso f - = Ei gg g lii‘ ; &rﬁ 0 E
= 1) - l ? ] T <r. EH 2160 g
g— T ¢ I 0 4 t i E
x L | -
s I - BT 7 M 1 e
° [l b ; s AL { B 7 I 1 2
E 1 v GII 7 | I E
g A A B v e : :
& ofe3 I XIS l'oabl EEJEYINEIEEINE -.bé SLTEETS iu/ 0% (1020} 020 | a0 |0 ) [ [ 1 EXIDEEIE] 10 b EEIEYIE b 0 10 [ ‘e | 020 | w0 EIIEEIE] wa (w0 0w ]| o] 0K r
Jan e AR APR May N Ll AUG SEP | KT NOV 14 JAN . Fen AR APR MAY JuN UL AU | 3EP oeT KOV 1 DMC Jan FEB L) apn aay JUN Jue AUG e ocT MOV okt L dkn L AR AR -y JUN JuL s 5 o L oec
1936 . ) . 1937 T is3e : ’ 1939
_ samo T30y paseo o o * 900 10100 wso6s s eTEM , antat Po088
. - T T
i e “"u“L “_[s LTI i [TCHY.C N HOVEMBER ﬁ” uiren  or PTT: 5 o
‘2 top— Iy €260 » 35 4 {1.74] ¥. —iT. 1760 ";
¢ 3 e £ da 3° 82 2
i . -
= g
= H -
z 1 4 2 | e E
) 1 b ; - : °=
JEan ﬂ 5] o fEin: i :
x a b o’ B 4 ! 1A _
bl "
] 7 [\ " A 1 -
o b i v L [ I I f d [ 1 LENIE I [ ¢ I | b2a | o h L [ [ o 20 l’o{@ |b£u/ o %o ,lb*l Wz 1020 § 10 o 1020 | 10 wo [ 0w | 0o o = o |om w0 k 'P
JEN fLo MAR AP ['Thg Juk JH A6 £ {4 oeT L [ 14 JAN FEg b arf uay JUH JuL G e oT Y DEC JAN FER MAR APR iy JUN Juo AuG ’ SEP T - PEC AN FEB AR AMR ':l? IJl-ll I:“I. A s T I:“zo '&?
1940 - - 1941 1942 . 1943
#3440 5440 o - (71 11800 4830 038540 4800 +3280 £aT00 Ti40 “wno ’ s
~ I T 1 T T T T T T Ly T T -
| el crs T ks fiy T g e g i S| e L 3 a— g
= e Ty b dimsiane - || WY g o P T T2 B b0 3
] RN — - En 5 z
g — Rl i ' H
2 1] A R -2
z N1 7 2 1 1o X
: !’ A | 7. ! AW ':
H H E A I 7] A i VV//\ L] b Als [ I H
. 4 n 5 AL "
1 //?}» YA A, N . . 7 A b
- e R A e AP ////W/Y /77 i) A -
°@ o | B (] [ " EXEE 10 : 620 | a0 |02 (10D | D& | o0 [ e 08| 0 [ [ we | wwo l a0 | 1620 | w40 | 0 | Iz | 020 | 1020 | k2o | 1020 | 0 | w0 20 |'oa':/ ez |20 | 0w L3 oo | 0o o [ow | vw | we | 00
JhN [+ ) AR AR AY e LN ApG 1 oT NOV DEC JAN FEB kR APR WAY Juk Ju AUG °e oct NOY ‘DGC JAN feq AR AFR iy 4um Jur Avg e «r L= - {3 1JAN FEB AR APR iy Jum L UG e «T fad 066
1944 1343 1948 ' tear
4700 . 28500 i . ) e : 0 . *m0 7"“"0 . - i €300 ¢ r
L [ T aeal__cr3 [ vecguden s awngay T c.r. - : T 3 re i I -
< FRE 1 T S S J — .. —T R a— i — oo
3 BT p— 8 ; I -2
| - - - ) i H
: = Re , ‘ :
= } : _ . . H
3 z /M I Z ] g I -
on ~ S dby L e
B N + N A 4 - ],
i : ; 77 i T . T I 3 0 L R 70 70 o
[ 7 A AT rroor LTS 1TSS NS I AIT7Y, % LT e TIIITS LAY e A AR Frid YL, -
[t 1 LY. B L) [ I [ I 0 20 L1p1b | 0 | 020 | b 20 . 0 ELEELRED ozo | had | todo | loto | Hao | ! LT LXK 0 2! oo [ ikab [0 | 020 | ford LY BIEEIELILE x| o - Wi
i s win way | oauw | owe ne see | oot nov orc Lt T uax [ aem |y Jum | e e ser [ oocr noY oEs sam | e | wan AP waY dum | au we | s L MoV pes qan borea | wam | oaem way H o0 L e | oct wov | okc
1948 R I B 1948 : - 1880 : : 1981 '
20 om0 sehe ™ee - . 32304 w0s0 15600 000" 1. TRESE NYOROSHAPNS ARE THE DAILY AVERASE STAEANILOW OF
] Py re—— 7 - NAUGATUCR AIVER AT NAUGATUCK, CONN. FRON THE TRIBUTARY mw'mt
N - I » =N e e |
3t — H — 3 " # PTYY H ﬂ:n:s Aﬂfmwf ”wo. ;m'iﬁim mm‘ J. THE DATA CONTAINED HEREON ARE NOT INTENDED AS REPRESENTATIONS
——hk] 2 3is0 7 3 3110 H z.'mwm OF THE SYSTEM OF UPSTREAM RESERVOIRS WILL RAVE KO OF WARRANTIES BUT ARE FMRNISHED AS (RFORMATICN OWLY,
THR — i -4 APMRECIARLE EFFECT O RIVER FLOWS BELON APPIMRATELY 8,000 &Y T i g i o T e R
;. i — P ///jl n T s AEQULAIION OF RESERVONRS WiLL AEDUCE LARGER FLOWS, - THEREFROM MADE BT ANY BIONER O CONTARCTOR.
= 7 a3 x .
I 2% (3
v I 4 SN AL o = 0
; ‘ Il . {7a 1Y, e = 2
: 7 A : oo 7445777 | L] . 4
2 LATLALSSL S SIS LT A H Al YA\ 7/ X /474, N ) A R4 =
& 7. : I b T A e X A YIPIE I T TT & N ITTE. I eI i 28
W [ 1 " 1Ba2c | 1bad | whzh | 1bad | th2D | 1020 | 1b2b | 10fb | 1020 | b | b (1520 | bgo J b [ 1bge [1b%0 [ 1h20 [ 02 | 1020 -
by ~ ] ] AT U L1 oG " oLT - ofc AN ”e g AFR L S JuL F T E 11 or L] [25 “
=
1952 {953 - - T
3t —-;-[—— —Sue—r
4708 asm mwoe M;T . 63508 8 20000 . / L
3, AT - . _crsfl - st eeg | M DEPARTMENT OF THE ARMY
I . ey  — = T A R " 5 e
' MO w 1Y
§ ii 3 H {34 x 2 '7 Rt =" | HOUSATONIC RIVER AOOD CONTROL
g , : i - J , . | DERBY LOCAL PROTECTION
=z, ) | ; o ¥ 2 p— . HYDROGRAPHS
s 1T P - #1 3 3 RATINg curvE | pomomme] NAUGATUCK RIVER AT NAUGATUGCK
H /A 11727 - : ta, J mavesruck mien +| HOUSATOMIC AND NAUGATUCK RIVERS,CONNECTICUT
g ) Y e Y e A — s - AT e B
A e A A A A 2 A e T ureTREdu €
[ar el amloe]ar oo [an [or (arlorar|or [ oelor oo (e [an e [be [ [P [BR[ 0P _ Sensy Lock eRotssren C—L R
- © 1984 } ° ) [ ET) 40 [ 3 T0 " i .
- - 1ess DISCHARGE IN 1000 C.FS. CHOU- e




